Swiss mice are uniformly susceptible to intranasal or intracerebral injection of St. Louis encephalitis virus. However, when the virus is injected subcutaneously it enters the general circulation but does not multiply in the brain. It produces no lesions in the nerve cells and causes no symptoms of encephalitis. However, such subcutaneous injection produces a strong immunity against subsequent intracerebral injection of the virus (1, 2).
formly susceptible to St. Louis encephalitis virus inoculated intracerebrally or intrnnasally. In all experiments the mated females and their virgin controls were of the same age.
Virns.--The virus used throughout was St. Louis encephalitis virus, strain 3. Virus suspensions were prepared in the following manner: The brain of a mouse prostrate with encephalitis was removed under sterile conditions and ground in a mortar. The emulsion of brain tissue was then diluted with ten times its weight of hormone broth of pH 8.0. After thorough mixing the suspension was centrifuged at 1,000 ml,.m, for 5 minutes and the supernatant made up in serial tenfold dilutions in broth.
Vacdna~ion.--The mice were vaccinated with one subcutaneous injection of 0.5 cc. of a 1:1,000 dilution of virus in broth. On each occasion that the virus was used for vaccination it was titrated by intracerebral injection into virgin fe-533 male Swiss mice. These titrations showed that the amount of virus used for vaccination was approximately 15,000 times the minimal lethal intracerebral dose. The subcutaneous injection of this quantity of virus never caused encephalitis.
Immunity Tests.--The immunity of the vaccinated mice was tested by intracerebral inoculation of the virus. All mice inoculated were under light ether anesthesia; each received 0.03 cc. of the Virus appropriately diluted in broth.
The immunity tests were carried out 2 weeks after vaccination in allexperiments except Experiment 7. On each occasion that the virus was used to test immunity, it was titrated by intracerebral injection into unvaccinated virgin mice. These. titrations showed that each vaccinated mouse tested for immunity received approximately 500 intracerebral M,L.D. Of virus.
Mating.--Virgin females 2½ to 3 months old were chosen for mating. One male was mated to 5 females. As the females became pregnant, they were removed from the mating box to a separate jar. The date of delivery of the litter was recorded in each instance. Unless otherwise noted each litter was kept with its mother throughout the experiment.
Unmated Controls.--In each experiment a number of females were set aside as virgin controls. These animals were litter mates of those chosen for mating.
Determination of Pregnancy.--In most instances the pregnant mice delivered
litters before the end of the experiment. The usual period of gestation of these mice was about 19 days. Mice failing to deliver litters 6 weeks after removal from the mating box were considered as non-pregnant. In one experiment some of the mated mice died a few days before the end of gestation. In these cases the presence of pregnancy was established by autopsy.
Autopsy Findings.--Practically all of the mice dying following intracerebral resistance tests developed typical symptoms of encephalitis. In the few doubtful cases the cause of death was proved to be encephalitis by histologic examination and by intracerebral inoculation of the suspected brains into mice.
EXPERIMENTAL

Susceptibility of Unvaccinated Virgin and Pregnant Mice to St. Louis Encephalitis Virus
Virgin mice are very susceptible to intranasally or intraeerebrally inoculated St. Louis virus (1, 2). Numerous titrations of the virus in virgin Swiss mice 1 to 3 months old have shown that intracerebral inoculation of 0.03 cc. of a 1:1,000,000 dilution of virus is practically always fatal. The same quantity of a 1:10,000,000 dilution of virus kills about two-thirds of the mice injected. * 1/7 = 1 of 7 mice injected died of encephalitis.
----dilution not tested.
10,000 or more intracerebral minimal lethal doses of St. Louis encephalitis virus (1, 2) . The immunity remains at this high level about 6 weeks, after which it begins to decline. Table II shows the degree of immunity exhibited by virgin female mice when tested2 weeks after vaccination.
Influence of Pregnancy upon Immunity Induced by Vaccination
It appears from the data already presented that pregnancy does not render unvaccinated Swiss mice either more or less susceptible to the St. Louis virus than are unvaccinated virgin mice. The experiments described below were planned to determine whether pregnant mice become immune following vaccination with the virus in the same manner as virgin mice.
Vaccination Late in Pregnancy.-Experiment /.--In this experiment the immunity induced by vaccination of mice during the last few days of pregnancy was compared with the immunity which follows vaccination of their unmated litter mates.
Twenty-eight female Swiss mice, 2½ months old, were divided into two groups, each consisting of 14 animals. Litter mates were equally distributed between the two groups. One group was mated with males of the same strain, while the other was set aside as unmated controls. All the mated females became pregnant and were not disturbed until 1 to 4 days before the end of the 19th day of the gestation period. At this time they were vaccinated subcutaneously with 0.5 cc. of a 1 : 1,000 dilution of St. Louis encephalitis virus. That is, the pregnant mice were vaccinated 15 to 19 days after conception. By titration of the virus used for vaccination it was estimated that the vaccinating dose employed was about 15,000 intracerebral M.L.D. Vaccination did not seem to interfere with the normal course of pregnancy; all the pregnant mice delivered normal litters 1 to 3 days after vaccination. The unmated mice were vaccinated at the same time as the pregnant animals, and with the same dose of virus. 2 weeks after vaccination the immunity of both parturient and unmated mice was tested by intracerebral inoculation of about 500 M.~.D. of St. Louis encephalitis virus.
A summary of this experiment is recorded in Table III . The mice vaccinated late in pregnancy failed to develop sufficient immunity to enable them to withstand 500 g.L.D, of the virus. 13 of 14 of them died of encephalitis following the test inoculation of virus, a mortality rate of 93 per cent. In contrast, only 1 of the 14 vaccinated unmated mice died after the intracerebral administration of the virus, a mortality rate of 7 per cent. Calculation of the standard error (3) indicates that this difference in mortality is probably not an accidental one. The result obtained might be expected to occur by chance much less frequently than one time in 100 (P = < 0.01).
When the offspring of the parturient vaccinated females became 10 to 13 days old, their immunity against intranasal instillation of St. Louis virus was tested. 92 of 98 of the infant mice inoculated with 100 intranasal XC.L.D. of virus died of encephalitis.
Experiment I a.--This experiment was carried out in exactly the same manner as Experiment 1. The result was practically identical. 12 of 13 mice vaccinated 1 to 4 days before the end of pregnancy died of encephalitis after the intracerebral immunity test, a mortality rate of 92 per cent.
As before, the great majority of the vaccinated unmated mice were immune; only 2 of 15 (13 per cent) failed to withstand the test dose of virus• Again P = < 0.01. The offspring of these vaccinated mothers also showed little evidence of immunity.
Of the 80 young mice tested 75 died of encephalitis after receiving 100 intranasal ~.L.D. of virus.
Vaccination during Middle Third of Pregnancy.-
The effect of vaccinating pregnant mice during the middle third of the gestation period was next studied as described in Experiment 2.
PREGNANCY AND rM'M'UNITY TO ST. LOUIS ENCEPHALITIS
The result indicated that the immunity induced by vaccination of mice at this stage of pregnancy was also diminished.
Experiment g.--This experiment was conducted in the same manner as those already described except that the pregnant mice were vaccinated earlier in the gestation period, that is, 7 to 11 days after the onset of their pregnancy. 2 weeks after vaccination the immunity of the unmated and of the parturient mice was tested by intracerebral inoculation of approximately 500 M.L.D. of virus.
Following this test dose of virus, 9 of 18 vaccinated pregnant mice died of encephalitis, a mortality rate of 50 per cent. As before, the vaccinated unmated mice proved to be immune, only 1 of 15 (7 per cent) died of encephalitis (P = < 0.01). 
Vaccination Early in
Vaccination during the Puerperium.--
The experiments described above indicated that pregnancy inhibits or depresses the immunity which is produced by vaccination. It seemed important to learn whether the power to acquire immunity against the virus was regained after the mice had delivered their young. Accordingly, the response to vaccination carried out at various intervals after the end of pregnancy was studied in Experiments 4, 5, and 6 described below. It was found that the degree of immunity exhibited by the vaccinated puerperal mice during the first 2 weeks after delivery of their young was less than that of vaccinated virgin mice. However, mice vaccinated 7 weeks after the end of pregnancy appeared to withstand the intracerebral inoculation of 500 ~.L.D. of the virus as well as did vaccinated virgin mice. Apparently at this time the mice which have reared young have regained at least in part their ability to acquire immunity against the virus. Text- fig. I summarizes these results. 
Vaccination during the First 2 Days after the
Vaccination 7 Weeks after the End of Pregnancy.--
Experiment 6.--In this experiment the mice were vaccinated 7 weeks after they had delivered their litters; that is, 4 weeks after weaning of their young.
Twenty female Swiss mice were mated with 4 males, while 14 of their litter mates were kept as virgin controls. All the mated females delivered litters 19 to 23 days after mating. 50 to 54 days after delivery the young were weaned and removed from their mothers and discarded. About 4 weeks later (more than 7 weeks after delivery) the mice which had reared young and the virgin controls were vaccinated against St. Louis virus in the usual way. 2 weeks later the vaccinated mice were inoculated intracerebraUy with about 500 M.L.D. of St. Louis encephalitis virus.
None of the 14 vaccinated virgin controls died of encephalitis and only 2 of the 20 vaccinated mothers (10 per cent). This difference is probably due to chance (P = 0.21).
Effect of Pregnancy upon Immunity Established by Vaccination before Mating.-
It seems clear from the data presented that mice vaccinated during pregnancy are in some manner prevented from developing strong immunity against the St. Louis virus. The effect of pregnancy upon immunity already well established before the onset of gestation was investigated in Experiment 7. The result of Experiment 7 (summarized in Table IV) shows that pregnancy brings about a reduction of the immunity acquired before mating.
Experiment 7.--46 female Swiss mice were vaccinated with St. Louis virus in the manner previously described. 1 week later 11 of them were chosen at random and their immunity tested against approximately 500 intracerebral M.~.D. of virus. All of these mice survived the immunity test and it was therefore assumed that the remaining 35 vaccinated mice were also immune. 1 week after vaccination 19 of these latter animals were mated to 5 males of the same strain while 16 were set aside as virgin controls. 16 days later (23 days after vaccination) the cephalomyelifis. Sabin stated that in young mice the virus multiplies at the site of inoculation and invades the sciatic nerve and spinal cord, while in old mice this invasion of the central nervous system does not take place.
It has been reported by Sprunt (5) that pregnancy alters the reaction of the tissues of the rabbit to the virus of infectious myxomatosis. Sprunt reported that following intradermal inoculation of this virus more extensive lesions occur in the spleens of pregnant animals than in unmated ones, and that secondary lesions are found uniformly in the lungs of pregnant animals, while only an occasional lesion is found in the lungs of non-pregnant rabbits. On the other hand the skin of the pregnant animals seems to be less affected by the virus than is the case in the non-pregnant rabbits.
The experiments described in the present communication show that pregnancy does not increase the susceptibility of mice to the St. Louis encephalitis virus, but pregnancy does very definitely diminish the response to vaccination with the virus. This depression of the ability to acquire immunity is most marked late in pregnancy, but it is also demonstrable very early in pregnancy as well as during the first 2 weeks postpartum. However, the immunity response is not permanently reduced by pregnancy. When mice are vaccinated 7 weeks after the end of pregnancy, it is found that their ability to acquire immunity has been regained, at least in part.
It is of interest to note that the offspring of the mice vaccinated during the course of pregnancy are not immune to the virus. Very few of these young mice were able to withstand the administration of 100 intranasal ~.L.D. of the virus.
It should be emphasized that pregnancy not only inhibits the development of immunity but that it also adversely affects an already well established immunity. This would suggest that pregnancy exerts its influence not by altering the virus injected as the vaccinating agent but rather that it affects in some manner the tissues which are made immune by vaccination. By what mechanism the state of pregnancy brings about this alteration is not known. Pregnancy is accompanied by very profound physiologic changes in the animal. It seems likely that one or more of these metabolic changes are responsible, although it is impossible at the present time to say which are involved. Experiments designed to study some of these factors, such as the hormones which exert a great influence on the course of pregnancy, are being undertaken. 
